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和 Co2+等 10 种金属离子对甘油脱氢酶酶活力的影响。结果表明 Mg2+对 GDH 的
酶活力有激活作用，比活力是初始酶液的 1.14 倍，Cd2+和 Ba2+对 GDH 基本没有
影响，Mn2+、Sr2+和 Ca2+可以使 GDH 保持初始酶活力的 56-97 %；而 Co2+、Zn2+、
Cu2+和 Ni2+使 GDH 几乎完全丧失活力。 
同时用这 10 种离子对 GDH 进行活性中心金属离子置换修饰，筛选出具有修
饰效果的离子为 Mg2+、Mn2+和 Ba2+，修饰后其最大酶活力分别是修饰前酶活力
的 3.4、2.0 和 4.7 倍，与金属离子对 GDH 的影响比较可以证明 Mg2+、Ba2+和
Mn2+对 GDH 的成功修饰。通过均匀设计对 3 种金属离子的修饰条件进行了优化，
优化后测定的酶活力分别是修饰前的 3.6 倍、4.3 倍和 7.1 倍，有效地提高了 GDH
的酶活力。 
对 Mg2+、Ba2+和 Mn2+修饰的 GDH，考察了其最适温度、最适 pH、温度稳
定性和 pH 稳定性。3 种金属离子修饰后的 GDH 的最适温度均在 45 ℃左右，Mg2+
修饰 GDH 的最适 pH 为 12.0，Ba2+修饰 GDH 的最适 pH 为 10.0，Mn2+修饰的最
适 pH 为 12.0，与未修饰 GDH 最适 pH 12.0 相差不大。Mg2+修饰的 GDH 在 40℃
时的稳定性相对较好，4 h 后的比活力为初始的 60 %左右；Ba2+修饰的 GDH 在
30 ℃时保温 3 h 后，比活力为初始的 65 %；Mn2+修饰后的 GDH 其耐热范围比原
来要大很多，在 60 ℃保温 3 h 后比活力为初始的 70 %左右。Mg2+修饰的 GDH
在 pH 6.0 的稳定性相对较好，Ba2+修饰的 GDH 在 pH 7.0 时保温 3 h 比活力为初















活力为初始的 75 %左右，且在 pH 10.0 时，3 h 后酶活力还可以保持初始的 55 %
左右。 
三种金属离子置换修饰的 GDH 可以不同程度的催化新底物 4-氯乙酰乙酸乙
酯、3-氯乙酰基吡啶、对氯苯乙酮和苯乙酮，但是其酶活力较低，需要进一步优
化其反应条件以提高催化性能。 
测定了修饰前后 GDH 的动力学常数，考察了动力学机制，研究表明 GDH
在修饰前后的酶促反应均为有序 Bi-Bi 机制。 
测定了在反应体系中修饰前后的 GDH 催化甘油生成二羟基丙酮的效果，未
修饰的 GDH 催化甘油的转化率为 81.4 %，二羟基丙酮的产率为 76.3 %；Mn2+
修饰的 GDH 催化甘油的转化率为 91.7 %，是未修饰的 1.12 倍，二羟基丙酮的产


















Glycerol dehydrogenase can catalyze glycerol to dihydroxyacetone. 
Dihydroxyacetone (DHA) is the simplest of all water soluble ketoses. The normal 
form of dihydroxyacetone is a dimmer, and its derivative is a very important kind of 
imtermediate in the synthetic organic chemistry. As important chemical and 
biochemical material, they are widely used in many industry field, such as fine 
chemistry pharmaceutical, food, cosmetic products, water purification. 
The effects of 10 metal ions of Mg2+, Mn2+, Ba2+, Ca2+, Zn2+, Cu2+, Sr2+, Ni2+, 
Cd2+and Co2+ on the activity of glycerol dehydrogenase was investigated. The GDH 
was stimulated by Mg2+ and the special activity of GDH was 1.14 folds compared to 
the original activity; there was no effects of Gd2+and Ba2+; the activity of GDH was 
maintained 56-97 % with Mn2+, Sr2+ and Ca2+; the activity of GDH was almost 
completely lost with Co2+, Zn2+, Cu2+  and Ni2+.  
GDH was modificated by the above 10 metal ions and the results approved that 
the activity of GDH was significantly increased by Mg2+, Mn2+ and Ba2+ while the 
special activity of GDH separately was 3.4, 2.0 and 4.7 folds after being modificated. 
Compared to the effects of Mg2+, Ba2+ and Mn2+  on GDH, the result demonstrated 
that the GDH was successfully modificated by Mg2+, Ba2+ and Mn2+. The modificated 
condition was optimized with the uniform design. Compared to the original activity of 
GDH as 11.3 U/mL, which was proved in our laboratory, the activity of GDH 
modified by Mg2+, Ba2+ and Mn2+ was separately increased by 3.6, 4.3 and 7.1folds 
after being optimized. 
The optimal determined temperature，the optimal determined pH，the temperature 
stability and the pH stability of the modified GDH have been studied. The result 
proved that the optimal determined temperatur of GDH which modified by Mg2+, 
Ba2+and Mn2+ were both around 45 ℃. The optimal determined pH of GDH modified 















compared to the unmodified GDH. GDH modified by Mg2+ had a better stability at 40 
℃, and the specific activity can still be maintained about 60 % of the oiginal. The 
specific activity of GDH modified by Ba2+ can be maintained about 65 % after kept 3 
hours at 30 ℃. The specific activity of GDH modified by Mn2+ can be maintained 
about 70 % after kept 3 hours at 60 ℃, and had a wider heat-resistant range than the 
original. GDH modified by Mg2+ can maintain it’s special activity for a period of time 
at pH 5.0-9.0, and had a batter stability at pH 6.0. The specific activity of GDH 
modified by Ba2+ can be maintained about 70 % after kept 3 hours at pH 7.0. The 
specific activity of GDH modified by Mn2+ can be maintained about 75 % at pH 8.0, 
and can maintain it’s acitivity 55 % at pH 10.0. 
4-Chloroacetoacetate, 3-Chloroacetylpyridine, p-Chloroacetophenone and 
acetophenone can be catalyzed by GDH which modified by Mg2+, Ba2+ and Mn2+ at 
varying degrees compared to the unmodified GDH. But the catalytic activity of the 
new substrates was lower compared to glycerol. The reaction condition should be 
optimized to improve the catalytic properties of GDH. 
The kinetic constants of GDH both befor and after modified were measured, and 
the dynamic mechanisms were studied. Studies on the initial velocity of GDH were 
consistent with an ordered BiBi mechanism. 
The effects of GDH both befor and after modified were measured. The 
unmodified GDH catalysed glycerol to dihydroxyacetone, the conversion rate of 
glycerol was81.4 %, the yield of dihydroxyacetone was 76.3 %. The GDH modified 
by Mn2+ catalysed glycerol to dihydroxyacetone, the conversion rate of glycerol was 
91.7 %, the yield of dihydroxyacetone was 86.1 %. 
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